WHAT WE CLAIM IS: 



A lined multi-branch fitting comprising: 

a onS^pi^ce multi -branch hollow liner havjng^a plurality of intersecting mometallic 

/ \ J 

hollow cylindrical brandfes4n fluid communication yrith each othj^r; 

a plurality of individual confr$Qtirig metal housing members, assembled over and snugly 
receiving said nonmetallic branches, havjing coh^onting terminal ends disposed in confronting 
relation with each other; and 

a fillet weld bead integrally coupling said terminal endsSrf said confronting terminal ends 
of said metaLhSusing members together in sealed relation with each o^er. 
2. The lined multi-branch fitting set forth irf claim \ wherein said metallic housing members 
each comprises a radially inner portion having a radially inner surface snugly receiving said liner 
and a radially outer portion having ar^cya^ outer surface; said radially inner portion of one of 
said housing members including an £iffi-£aGe*provided with a notch adjacent said liner; said inner 
portion of the other of said confronting metallic housing members including a confronting end 
face housing, a male projection co|nplementally formed to, and received by, said notch, and 
abutting said liner. 

The lined multi-branch fitting set forth in claim^wherein said fillet weld bead is disposed 
radially outwardly of said male projection. 
J ^ The lined multi-branch fitting set forth in clain^'wherein said radially outer portions each 
includes a terminal end face; said terminal end face of said metallic housing member which 
includes said male projection being relieved in a direction away from said male projection to 
provide a radially outwardly opening recess for receiving said fillet weld bead. 
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5. The lined multi -branch fitting set fortl/in claim I\ wherein said metallic housing members 
each includes a radially inner portioiTTIE&^ng a radially inner surface snugly receiving said liner 
and a radially outer portion; said radiaJiyuiner portions including complementally formed nested 
male and female terminal end portions. 

The lined multi-branch fitting set forth in claimlPwherein said weld bead is radially outward 
of said male projection. 

The lined multi-branch fitting set forth in claini^ wherein said radially outer portions each 
includes a terminal end face; said terminal end face of said metallic housing member which 
includes said projection being circumferentially relieved in a direction away from said male 
projection to provide a radially outwardly opening recess for receiving said fillet weld bead. 
8. The lined multi-branch fitting set forth in c/aim^ wherein one of said confronting terminal 
ends comprises a radially outer arcuate portion having a first terminal end face and an integral, 
radially inner, liner receiving arcuate portion having a terminal male projection which: projects 
beyond said first terminal end face of^aM radially outer arcuate portion; said male projection 
including a second terminal end fact^jrother of said confronting terminal ends comprising a 
second radially outer arcuate portion Having a third terminal end face and an integral, radially 
inner, liner receiving arcuate portion having a fourth terminal end face which is recessed relative 
to said third end face to form a notfch for complementally receiving said male projection; said 
second terminal end face being disposed in abutting relation with said fourth terminal end face. 
* The lined multi-branch fitting set forth in claim^wherein said first terminal end face is 
relieved in a direction away from said third end face to provide a radially outwardly opening 
weld recess for receiving said fillet weld bead. 
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7 ^a). The lined multi-branch fitting set forth in clairn^T wherein said radially outer and inner 
arcuate portions of one confronting terminal end have first and second radial thicknesses, 
respectively; said radially inner and outer arcuate portions of the other confronting terminal end 
have third and fourth radial thicknesses, respectively, substantially equal to said first and second 
radial thicknesses, respectively; said fillet weld bead integrally fusing said radially outer portion 
of said other confronting terminal end confronting metallic member to said radially inner portion 
of said one confronting terminal end. 

11. The lined multi-branch fitting set forth in cmim y wherein said liner includes a hollow 
cylindrical base having opposite ends and a transversely disposed integral cylindrical neck 
projecting from said cylindrical base between said opposite ends; 

said confronting metallic houj^i«Onembers including 

confronting, elongate h^flow cylindrical metal bases receiving said opposite ends 
of said liner, and 

confronting substantially semi-cylindrical transversely extending, integral neck 
portions, integral with said cylindrical metal bases, receiving opposite sides of said cylindrical 
neck of said liner . 

12. The multi-branch fitting set forth in cla(im>f wherein said metallic housing members each 
include radially inner arcuate portions op a predetermined radial thickness and having a radially 
inner surface snugly receiving sqid linpr and radially outer arcuate portions of a second 
predetermined radial thickness having a radially outer surface; 

said radially inner arcuat^portion of one of said metallic housing members including an 
end face provided with an elorjgate notch adjacent said liner; 
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said radially inner potion of the ofher of said confronting metallic housing members 
including an elongate male strip projecpon complementally received by said notch and abutting 
said liner; 

said radially outer portion ofi&aid other metallic housing member being relieved in a 

direction away from said radially inner male strip projection to provide a radially outwardly 

opening weld bead receiving opening receiving said weld bead. 

( ( jd. The multi-branch fitting set forth in clainf^Crtierein said elongate male strip projection 

provides a heat barrier to partially inhibit the transmission of heat from said radially outer arcuate 

portion of said one metallic housing member to said liner. 

J $° 

14. The lined multi-branch fitting set forth in claim ^ wherein said liner includes a hollow 
cylindrical base having opposite ends and a transversely disposed integral cylindrical neck 
projecting from said cylindrical base bgdtfMnj/said opposite ends; 

said confronting metallic houk^mSJ^b^ including first and second axially aligned': 
hollow metal cylinders snugly receiving said opposite ends of said liner and a transversely 
disposed third hollow cylindrical metal cylinder snugly receiving said neck of said liner. 

15. The lined multi-branch fitting sJl forth in claim^ wherein the confluence of the confronting 
terminal ends of said first, second and third hollow cylindrical metal cylinders ^ncludes\ radially 
inner heat barrier means of a predetermined radial thickness on a radially inner portion of at least 
one of said cylinders for partial/y inhibiting the transfer of heat from radially outer portions of 
the adjacent cylinders to said liner. 

16. The lined multi-branch fitting set fortl^| claim \ wherein said confronting terminal ends 
include radially inner and outer portions 5 "^idj3dially inner portion of said confronting end of 
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one of said metal housing members including Weat barrier means for inhibiting weld heat 
generated in a radially outer portion of sai£rc)onfronting end of the other of said metal housing 
members, as said fillet weld bead is being/formed, from transferring to said liner. 

17. The lined multi-branch fitting set forth in claim Tj&*wherein said heat barrier means comprises 
a male projection on said one of said confro^nWietallic housing members and a cooperating 
female notch on another of said other confronting metal housing members receiving said male 
projection. 

18. The lined multi-branch fitting set forth in claim X including insulating means, integrally 
formed on a radially inner portion of said confronting terminal end of one of said housing 
members, for insulating a portion of said linerydn^ent^ radially inner portion of said terminal 
end of another of said confronting housing members from weld bead applied to a radially outer. . 
portion of said terminal end of said other hoijsing member. 

19. The lined multi-branch fitting set forth/n claim J^wherein said insulating means comprises 
a radially inner strip projecting in a direatipn outwardly away from said terminal end of said one 
housing member to a position betweejf said liner portion and said radially inner end portion of 
said another metal housing member 

20. The lined multi-branch fitting £et forth in claim 19 wherein said radially inner end portion of 
said another metal housing memper comprises a radially inwardly opening notch provided in said 
radially inner portion of said terminal end face of said another metal housing member. 

^-^f. A lined multi-branch fitting comprising: 

a one-piece multi-branch hollow liner having a plurality of angularly related, intersecting 
hollow branches, each having an axis, in fluid communication with each other; 
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a plurality of metal housing members, assembled about different ones of said hollow 
branches, having confronting terminal ends disposed in confronting relation with each other; 

said confronting terminal ends including complementally formed radially inner female 
and male parts which mate with each other and snugly receive said liner; 

said confronting metal housing members including radially outer portions having 
terminal end portions radially outwardly of said radially inner portions; 

said radially outer terminal end portions of said metal housing member which includes . 
said male part being circumferentially relieved radially outwardly of said male part in a direction 
away from said male part to provide a radially outwardly opening weld recess; and 

a weld metal bead received in said weld recess radially outwardly of said mating female 
and male parts for welding said confronting terminal ends together. 

. The lined multi-branch fitting set forth in claimj?f wherein said weld bead comprises a fillet 
weld bead; 

23. In a multi-branch fitting having a metaV housing lined with a one-piece non-metallic hollow 
multi-branch liner having a plurality of angularly related hollow cylindrical ends; said metal 
housing- comprising: 

a plurality of individual wkt^ficA^g members which are disposed over said plurality of 
hollow ends in confronting relationjW^j^rch other; 
each of said metal housin^member 

including a radiaWy outer arcuate portion, and 

an integral radially inner arcuate portions having radially inner surfaces snugly 
receiving said liner; said racially inner arcuate portions of adjacent confronting metal housing 
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members including complementally formed /nale and female parts disposed in nested relation 
with each other; and 

a fillet weld metal bead disposed Radially outwardly of said male and female parts 
coupling said confronting metal housing members together. 

r 4. The multi-branch fitting set forth iJ^mm^^vherein said radially outer arcuate portion of 
said metal housing member which includes said male part being circumferentially relieved in a 
direction away from said male part to provide a radially outwardly opening weld recess for 
receiving said weld metal bead. 
25. A lined multi-branch fitting comnlising: 

first and second metallic structural members assembled to form a hollow cylindrical base 
with opposite ends and a transversely disposed cylindrical neck projecting from said base 
between said opposite ends; 

said structural membersfeach having a terminal end disposed in confronting relation with 
the terminal end of the <dmerktmfctural member; 

a one-piece T-shaped hollow liner of heat degradable material having a plurality of 
intersecting' hollow branches in fluid communication with each other; lining the surface of said 
first and second metallic members; 

said terminal end of said first metallic member having a radially inner edge having a 
radially inner, radially/inwardly opening, female recess radially inwardly adjacent a radially 
outer elongate projection; 

said terminal/end of said second metallic member including 
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A lined multi-branch fitting comprising: 



a one-piece multi-branch hollow non-metallic liner of heat degradable material having at 
least three intersecting hollow cylindrical branches in fluid communication with each other; 

a plurality of metal housing members assembled about said hollow cylindrical branches 
and having complementally formed radially inner portions snugly receiving said hollow branches 
and radially outer portions disposed in confronting relation with each other; 

one of said radially inner portions having * 



the other of said radially inner portions having a circumferentially extending radially 
inwardly opening notch complement to said male strip projection snugly receiving said male * 
strip projection; 

said radially outer portions including terminal ends, one of said terminal ends being 
circumferentially recessed relative to the other terminal end to provide a radially outwardly 
opening weld recess therebetween; and 

a fillet weld received in said recess for welding said outer portion of one housing member 
to the inner portion of the other housing member. 



a terminal end defining a circumferentially extending male strip projection; 




27. A lined multi-branch fitting comprising: 

\ a one-piece multi-branch non-metallic liner having a plurality of intersecting hollow 
cylindrk^l branches in fluid communication with each other; 

a plurality of metal housing members assembled about said hollow branches including, 

radially inner complementally formedyconfronting terminal end portions disposed 
in abutting relation ana^nugly/receiving^ said line# and 

radially outef^ortions Ijlk^iag^erminal end faces, one of said end faces being 
recessed relative to the other ijermijial/end face to provide a radially outwardly opening weld 
recess; and 

an annular bead of weld metal receded in said weld recess radially outwardly of said 
inner portions to secure said metal housing meiabers together. 

28. The lined multi-branch fitting set forth in clainr27 wherein said radially inner portion of one 
of said metal housing members includes a radially inwafcdly opening notch and the radially inner 
portion of the other of said . metal housing members comprises a male strip projection 
complementally received by said notch; said one end face on sai^pther metallic housing, member 
being recessed to provide said radially outwardly , opening weld recesfc 

29. The lined multi-branch fitting set forth in claim 28 wherein.said weld metal comprises a fillet 



weld bead. 
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30. A lined multi-branch fitting comprisinj 

metal housing members assemblecmbotff a preformed one-piece hollow heat degradable 
liner having a plurality of hollow intersecting branches, each having an axis, with the external 
portions of the joints between said housing members joined by weld metal; and 
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wherein said joints include radially inn^-portions comprising a slot adjacent said liner on 
one of said housing members and a male stripi>rojection on the other of said housing members 
received by and complementally formed to\^ifi^ot to provide a heat barrier to inhibit the 
transfer of any heat generated during the voiding process from transferring from said external 
portion of said one housing member to sajfd liner. 

31. The multi-branch fitting set forth in claim ^wherein said metal housing members comprise 
two axially aligned hollow cylinders anjft a transversely disposed metal cylindrical stack. 

32. The multi-branch fitting set forth ifi daiin^ wherein said metal housing members comprise 
two axially aligned hollow cylinders Bkdi having an axially inner end integrally coupled tea 
transversely disposed, substantially lejjaa-cylindrical, metal stack for mating with the other stack 
stub end to form a cylindrical ■ 

33. A lined multi-branch fitting comprising: 

a preformed one-piece lmer of heat dfegradable material having a plurality of intersecting . 
non-metallic, hollow cylindrical branches p fluid communication with each other; 

a plurality of metal he/using m£m£eijs assembled about said pre-formed liner including, 
adjacent inner ends each having raqfialw oufer and.radially inner end portions; 

a fillet weld bead j caning a\adially oujef portion of one of said housing members to the 
other of said housing members; ano 

insulating means Ion said pdially inner end portion of one of said housing members for 
insulating a portion of said liney adjacent said radially inner portion of said one housing member 
from any heat in saidiradially 6uter portion of said one housing member. 
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34. The lined multi-branch fitting set forfn in claim JJ3wherein said insulating means comprises 
a radially inwardly opening notch gro/ided in said radially inner end portion of said one housing 
member and a male projection on safid radially inner end portion of said other housing member 
received by said notch and abutting said liner. 
p£ The lined multi-branch fitting set forth in clai^^^wherein said plurality of metal housing 
members comprise two axially aligned, hollow cylinders having axially inner confronting ends; 
each of said inner ends including a transversely disposed, substantially semi-cylindrical, metal 
half stack for mating with the other half stack to form a cylindrical stack. 

</ ~H 

6. The lined multi-branch fitting set forth in claim 3o wherein said radially outer portion of said 
one housing member includes a radially outwardly opening weld grove and wherein said 
plurality of metal housing members comprise two axially aligned hollow cylinders and a 
transversely disposed, hollow cylindrical stack. 

method of fabricating a lined, multi-branch fitting comprising the steps of: 

. one-piece multi-branch hollow non-metallic liner having a plurality of hollow, 
angularly offset cylmdricatltf^riches in fluid comnuinication 

assembling, in confronting relatfor^bout szfid branches of agdd liner, a plurality of 
confronting metal housing members haying cylinjoraigl portiops receiving said .branches and 
terminal end faces disposed in confront] 

fillet welding said confronting housing members together by apj5iying weld heat to said 
radially outer portion of said one metal housing member; and 
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insulating portiorfDftheJineradjac^ inner portion of one of said metal 

housing members from weld heat applied tofsaid ra^ifflyZSmg^^oition of said one metal housing 
member. 

38. The method set forth in claim ^wherein said insulating step is accomplished by disposing a 
male strip, projecting from a radially inner edge portion pf said terminal end face on the other of 
said confronting housing members, into a complementally formed notch provided on a radially 
inner portion of an end face of said one confronting Ipusing member. 

39. The method set forth in claim 38 wherein said welding step is accomplished by forming a 

/. 

radially outwardly opening weld receiving groovje in a radially outer portion on said other 
confronting member and filling said groove wi/h weld metal. 

40. The method set forth in claim 3 9/^nereiirysaiii groove forming step is accomplished by 
relieving a radially outer portion in said v otJ&J^ousing member radially outwardly of said male 
projection in a direction away from said i^ale projection to define said radially outwardly 
opening weld receiving groove. 

41. The method of fabricating a linedymulti -branch fitting set forth in claim ^ wherein said 
insulating step is accomplished by rasing a part of another of said confronting metal housing 
members from insulating said por/ion of the liner from weld heat applied to* said one metal 
housing member. 

42. The method set forth in claifm 41 wherein said using step is accomplished by disposing a 
radially inner, strip projecting/outwardly from said terminal end face of said another metal 
housing member between saip liner and a radially inner end portion of said one metal member 

n 

adjacent said terminal end/face of said one metal housing member. 
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43. The method set forth in claim 42 wherein said disposing s/ep is accomplished by providing a 
radially inwardly opening notch along the radially inner edgfe of said terminal end face of said 
one metal housing member adjacent said liner and inserting said strip on said other housing 
member into said notch; and said fillet welding step is accomplished by applying weld head to a 
radially outer portion of said one metal housing member J 

44. The method set forth in claim 43 wherein said welding step is accomplished by applying 

more weld heat to said one housing member than is applied to said other.housing member 

/ 

45 . The method of fabricating set forth in claim 44 wherein said fillet welding step is 



accomplished by relieving said terminal end 
direction away from said strip to provide a weld 
weld metal. 



aid other metal housing member in a 
r£ces§/and then filling said weld recess with 



46. The method set forth in claim 41 wherein said insulating step is accomplished by using a 1 
radially inner portion of said terminal end face of said confronting metal housing members for 
insulating said liner portion from said weld Meat applied said one metal housing member. 

47. A method of fabricating a lined, multi-ttranch fitting comprising the steps of: 

selecting a one-piece multi-branchf hollow non-metallic liner having a plurality of 
angularly related hollow cylindrical branches in fluid communication with each other; 

assembling about said liner branches a plurality of metal housing members having 
cylindrical portions receiving said branches and terminal end faces disposed in confronting 
relation with each other; 

said assembling step being accomplished by inserting a male insulating strip projecting 
from a radially inner edge of saidjend face of one of said housing branches into a complementally 
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formed notch provided on the radially inner terminal end o/ the other of said housing members to 
insulate the adjacent portion of said liner from the radially outer portion of said other housing 
member; and 

fillet welding said radially outer portion of s^fid other housing member to said one 
housing member; 

48. The method set forth in claim 47 wherein da&Ji^tep of fillet welding is accomplished by 
forming a radially outwardly opening weld re/eeiving groove in a radially outer portion of said 
one housing. member and said fillet weldinc step is accomplished by depositing with metal into 
said groove. 

49. The method set forth in claim 48 wherein said welding step is accomplished by applying 
more heat to said radially outer porti^ of said other housing member than is applied, to said one 
housing member. 
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